Improving planning, design, reporting and scientific quality of animal experiments by using the Gold Standard Publication Checklist, in addition to the ARRIVE guidelines by Hooijmans, Carlijn R et al.
COMMENTARYbph_1128 1259..1260
Improving planning, design,
reporting and scientiﬁc
quality of animal
experiments by using the
Gold Standard Publication
Checklist, in addition to the
ARRIVE guidelines
Carlijn R Hooijmans, Rob de Vries, Marlies Leenaars, Jo Curfs and
Merel Ritskes-Hoitinga
Radboud University Nijmegen Medical Centre, Central Animal Laboratory and 3R Research
Centre, Nijmegen, the Netherlands
Correspondence
Carlijn Hooijmans, Radboud
University Nijmegen Medical
Centre, Central Animal
Laboratory and 3R Research
Centre, Geert Grooteplein Noord
29, route 231, 6525 EZ Nijmegen,
the Netherlands. E-mail:
C.Hooijmans@cdl.umcn.nl
----------------------------------------------------------------
Re-use of this article is permitted
in accordance with the Terms
and Conditions set out at
http://wileyonlinelibrary.com/
onlineopen#OnlineOpen_Terms
----------------------------------------------------------------
Keywords
systematic reviews; quality of
reporting; Gold Standard
Publication Checklist (GSPC);
ARRIVE guidelines; animal
experimentation
Several studies have demonstrated serious omissions in the way research that use animals is reported. In order to improve the
quality of reporting of animal experiments, the Animals in research: reporting in vivo experiments (ARRIVE) Guidelines were
published in the British Journal of Pharmacology in August 2010.
However, not only the quality of reporting of completed animal studies needs to be improved, but also the design and
execution of new experiments. With both these goals in mind, we published the Gold Standard Publication Checklist (GSPC)
in May 2010, a few months before the ARRIVE guidelines appeared. In this letter, we compare the GSPC checklist with the
ARRIVE Guidelines. The GSPC describes certain items in more detail, which makes it both easier to use when designing and
conducting an experiment and particularly suitable for making systematic reviews of animal studies more feasible. In order
to improve not only the reporting but also the planning, design, execution and thereby, the scientiﬁc quality of animal
experiments, we strongly recommend to all scientists involved in animal experimentation and to editors of journals publishing
animal studies to take a closer look at the contents of both the ARRIVE guidelines and GSPC, and select the set of guidelines
which is most appropriate for their particular situation.
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The increasing number of bioscience journals and of pub-
lished studies involving animals demonstrates an increased
production of scientiﬁc data. However, the reliable, concise
and scientiﬁcally valid synthesis of all data on a speciﬁc
research topic, notably by means of systematic reviews [A
systematic review can be deﬁned as a literature review focused
onasinglequestionwhichtriestoidentify,appraise,selectand
synthesise all available high-quality research evidence rel-
evant to that question. Often statistical methods are used
(meta-analysis) in order to combine the results of the included
studies],remainsachallenge,predominantlyduetothelackof
reporting of experimental details (Kilkenny et al., 2009; Mac-
Callum, 2010; Simera et al., 2010). Against this background,
the Animals in research: reporting in vivo experiments
(ARRIVE) Guidelines were published in the British Journal of
Pharmacology (BJP) in August 2010 (Kilkenny et al., 2010).
Because the BJP is actively involved in encouraging the
debate on strategies used in animal experiments and invites
scientists to provide them with feedback on the ARRIVE
guidelines (McGrath et al., 2010), we have written this letter.
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support the initiative of the ARRIVE guidelines and believe it
will make an important contribution to improving the
reporting of animal studies. However, besides guidelines,
such as the ARRIVE, for increasing the quality of reporting of
‘completed’ animal studies, there was, in our view, also an
urgent need for guidelines for the design and execution of
‘new’ experiments. In order to meet both needs, we devel-
oped the Gold Standard Publication Checklist (GSPC) (Hoo-
ijmans et al., 2010a), which is freely available at the ATLA
website [In order to obtain the (free) PDF you need to
‘register’ at the ATLA website (http://www.frame.org.uk/
register.php). You do ‘not’ need to subscribe to ATLA]. This
GSPC checklist was presented and discussed at the World
Congress on Alternatives and Animal use in the Life Sciences
in Rome in 2009 and was published in May 2010, a few
months before the ARRIVE guidelines appeared.
Given their partly similar aims, the GSPC shows consid-
erable overlap with the ARRIVE Guidelines. Nevertheless,
because the GSPC focuses not only on the reporting but also
on the planning, design and execution of animal experi-
ments and aims to make implementing all items necessary for
optimal design of an animal experiment as easy as possible, it
describes certain items in more detail. For instance, the
housing conditions (humidity, ventilation, lighting, noise,
caging) as well as nutrition and water regimes are more elabo-
rately described, thereby signiﬁcantly diminishing the likeli-
hood of interpretation errors. In addition, the items of the
GSPC are operationalized and speciﬁed. For example, the
ARRIVE guidelines mention the importance of reporting
about the type of food and the access to food, whereas the
GSPC speciﬁes more exactly what it means by ‘type of food’
(natural-ingredient diets, chemically deﬁned diets or puriﬁed
diets) and ‘food access’ (ad libitum, meal feeding or restricted/
paired feeding, and in case of a non ad libitum feeding regime,
the amount of food and the frequency and time of feeding
need to be noted), and describes other important details of
feeding (such as the composition or batch number of food,
and whether or not the food is pre-treated). These kinds of
details make it much easier for scientists to take all the spe-
ciﬁc items necessary for planning, designing and performing
animal experiments into account. Moreover, these detailed
descriptions also help improve the repeatability of animal
experiments and control the variation within experiments,
through which the quality of research improves and the
number of animals needed in an experiment diminishes.
Furthermore, the GSPC paper demonstrates the impor-
tance of reporting husbandry conditions and basic principles
of the design of animal experiments (like randomization and
blinded outcome assessment) by providing an overview of
the literature on how and when interference with experimen-
tal results can occur when these aspects are neglected.
Last but not least, the GSPC is presented as a checklist,
and is therefore well structured and easy to use when design-
ing and executing animal experiments. All items mentioned
in the checklist are on a separate line, and can be checked
off when incorporated in an experimental design or a
manuscript.
Use of guidelines for designing, executing and reporting
animal experiments will also make systematic reviews and
meta-analyses of publications on animal studies more feasible
(Hooijmans et al., 2010a,b). Systematic reviews lead to better
interpretation of the already existing scientiﬁc results from
animal experiments, through which a better translation to
the clinic and more guarantees for patient safety become a
reality. Furthermore, unnecessary duplication of animal
experiments, and thereby unnecessary animal use and time
loss, will be prevented. Systematic reviews are already stan-
dard practice in clinical studies and it is about time that they
were standard practice in the ﬁeld of animal studies as well
(Pound, 2001; Macleod et al., 2005).
For many years, the BJP has provided, compared with
many other journals, quite extensive guidelines for authors
regarding animal experimentation. This is conﬁrmed by the
ﬁnding that out of 11 important biomedical journals, the BJP
attainedthethirdhighestscoreofthenumbersofitemsscored
on the GSPC. Because they do so well, and stress the need of
guidelines for planning, design and reporting about animal
experiments (McGrath et al., 2010), we believe that our GSPC
belongs in the guidelines for authors of the BJP as well.
To conclude, in order to improve not only the reporting
but also the planning, design, and thereby the scientiﬁc
quality of animal experiments, we strongly recommend to all
scientists involved in animal experimentation and to editors
of journals publishing animal studies to take a closer look at
the contents of both the ARRIVE guidelines and GSPC, and
choose and use the set of guidelines which is most appropri-
ate for them.
References
Hooijmans CR, Leenaars M, Ritskes-Hoitinga M (2010a). A gold
standard publication checklist to improve the quality of animal
studies, to fully integrate the Three Rs, and to make systematic
reviews more feasible. Altern Lab Anim 38: 167–182.
Hooijmans CR, Tillema A, Leenaars M, Ritskes-Hoitinga M (2010b).
Enhancing search efﬁciency by means of a search ﬁlter for ﬁnding
all studies on animal experimentation in PubMed. Lab Anim 44:
170–175.
Kilkenny C, Parsons N, Kadyszewski E, Festing MF, Cuthill IC,
Fry D et al. (2009). Survey of the quality of experimental design,
statistical analysis and reporting of research using animals. PLoS
ONE 4: e7824.
Kilkenny C, Browne W, Cuthill IC, Emerson M, Altman DG (2010).
Animal research: reporting in vivo experiments: the ARRIVE
guidelines. Br J Pharmacol 160: 1577–1579.
MacCallum CJ (2010). Reporting animal studies: good science and a
duty of care. PLoS Biol 8: e1000413.
McGrath JC, Drummond GB, McLachlan EM, Kilkenny C,
Wainwright CL (2010). Guidelines for reporting experiments
involving animals: the ARRIVE guidelines. Br J Pharmacol 160:
1573–1576.
Macleod MR, Ebrahim S, Roberts I (2005). Surveying the literature
from animal experiments: systematic review and meta-analysis are
important contributions. BMJ 331: 110.
Pound P (2001). Scientiﬁc debate on animal model in research is
needed. BMJ 323: 1252.
Simera I, Moher D, Hoey J, Schulz KF, Altman DG (2010). A
catalogue of reporting guidelines for health research. Eur J Clin
Invest 40: 35–53.
BJP
CR Hooijmans et al.
1260 British Journal of Pharmacology (2011) 162 1259–1260